A new homogeneous immunoassay (EMIT) for valproic acid was evaluated.
Evaluation of a New Valproic Acid Enzyme lmmunoassay and Comparison with a Capillary Gas-Chromatographic Method
Siegmund Lorenz Braun, Annedore Tausch, Wolfgang Vogt, Karl Jacob, and Maximilian Knede A new homogeneous immunoassay (EMIT) for valproic acid was evaluated.
Besides testing the manual version of this enzyme immunoassay, we also developed two mechanized procedures for centrifugal analyzers (the CentrifiChem and the COBAS system), which take less time and are more precise than the manual method. Within-assay precision (CV) was 4.5% with the manual technique and 2% with the analyzers. Between-assay precision (CV) ranged from 4 to 13% for all three techniques. Accuracy of the manual method was checked by dilution and analytical recovery experiments.
Our comparison of the EMIT results with those obtained by a comparison method (capillary gas chromatography) showed no significant difference. No interference from hemolysis, hyperbilirubinemia, or aliphatic amino acids was observed. At high concentrations of bile acids and with lipemic sera the analytical recovery rates decreased slightly, to 87% and 92%, respectively.
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With the increased use of vaiproic acid (VPA) in the therapy for certain types of epilepsy, interest in its quantitative determination has grown. Generally two methods have been used, gas chromatography
(1-9) and high-performance liquid chromatography (10, 11) . Extraction steps are necessary in both procedures, which result in a higher working load for routine analysis. Furthermore, the gas-chromatographic determination of the free acid is somewhat problematic, owing to adsorption effects on active sites of the chromatographic system.
A homogeneous enzyme immunoassay for vaiproic acid will soon be available commercially.
Our aims in this study were to evaluate this new enzyme immunoassay, to compare the results with those obtained by an efficient reference method, and to adapt the procedure for centrifugal analyzers. into the Teflon disk. Position 1 contains water as a blank. The serum tubes contain about 100 pL of serum. The diluent reservoir is filled with buffer solution, the reagent reservoir with 9 mL of buffer and 1 mL of reagent B. The pipetter transfers 5 pL of serum with 40 pL of buffer into the sample and diluent well at the same time that 250 pL of reagent B solution is added to the reagent well. In addition, 25 pL of reagent A must be added manually to the sample well. For each run a calibration curve must be prepared.
Materials and Methods
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Reaction Kinetics
For other antiepileptic drugs the reaction kinetics proceed linearily for more than 6 mm (12), but here the linear slope is already ended after 2.5 mm (Figure 3 ). The optimum time for measurement, with respect to time, precision, and accuracy, is 60 s after adding the reagents to the sample.
Analytical
Criteria of the Gas-Chromatographic Method
The within-assay precision (CV) was 1.9% (n = 5, = 51.3 mg/L); between-assay precision was 3.9% (n = 10, 1 = 50.6 mg/L). The detection limit was 1 mg/L, analytical recovery 98% (n = 5,1 = 49 mg/L). The specificity of the method was proved by combined gas chromatography-mass spectrometry.
The low detection limit of our method as compared to other gas-chromatographic procedures is ascribable to our use of "high-performance" glass capillary columns,
Calculation of Results
Results of the manual EMIT determinations were processed
by the Syva CP-5000. For the centrifugal analyzers we used 
OtherAnalytical Variables
Detection limit. The detection limit, defined as the mean ±3 SD of the absorbances of VPA-free samples, corresponds to 8.1 mg/L for the manual technique, 8.5 mg/L for the CentrifiChem, and 1.5mg/L fortheCOBAS. The low detection limit of the COBAS system is the result of its seven-point kinetic measurements.
Precision.
Precision was evaluated from repeated measurements of standards (within-assay variance) and patients' sera (between-assay variance). The results are shown in Table   1 . Within-assay precision was calculated from the mean values for 10 duplicate measurements.
With the manual technique the CV was 4.5% at a VPA concentration of 25.9 mg/L, and 3.8% at 71.1 mg/L. With mechanization, results were more precise: CVs were 2.0% at 65.0 mg/L with the CentrifiChem and 3.6% at 47.5 mg/L and 2.2% at 61.1 mg/L with the COBAS system. Between-assay CVs were between 4% for the upper part and 12.7% for the lower part of the calibration curve with the manual technique.
Mechanization produced comparable CVs (Table 1) . Keep in mind, however, that all data were collected by one technician and only one lot of reagents was used in the evaluation phase. Results under routine conditions are not available at present.
Accuracy.
The accuracy of the method was checked by dilution and recovery experiments and by comparison of the EMIT results with a specific and precise capillary gas-chromatographic method.
After adding 10 to 80 mg of VPA per liter to VPA-free serum, we detected at least 76% and at most 106% of the original amount, with a mean recovery of 97.6% (Table 2) .
Six patients' sera, containing 90 to 161 mg of VPA per liter were diluted with an equal volume of the zero calibrator.
Redetermination resulted in data of satisfactory accuracy within the range of the analytical error ( Table 2 ).
The comparison of the EMIT results for 56 patients' samples with those obtained by gas chromatography showed no significant difference between results by the two methods ac- 
Interferences.
Hemolysis:
We added 100 mg of VPA per liter to hemolytic samples containing up to 9. Aliphatic amino acids: Addition of physiologic concentrations of amino acids had no effect on the recovery of VPA.
Analysis Time
The time needed for analysis does not differ from that described for other antiepileptic drugs (12) . The basis for the times listed in Figure 5 is one analysis with 40 patients' samples, in duplicate.
The time for sample preparation includes identification of the sample tubes and preparation of the working solutions and instruments.
A time study of the comparison method was omitted because this method has not been adapted to the requirements of routine analysis but rather was designed to give highly accurate and precise measurements.
As is shown in Figure 4 , mechanization saves considerable time; moreover, as shown earlier, the results are more precise. With the COBAS system, after preparation of the samples and reagents, no further manual pipettinghas to be done, whereas with the CentrifiChem reagent A must be added manually.
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